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(57) ABSTRACT 

Apparatus and method to minimize power usage by elec- 
tronic devices. In a particular disclosed example, the battery 
power of a remote handset is reduced by extending the sniff 
period of a cordless telephone when the remote handset is 
remote from its base unit and the user is not likely to use the 
cordless telephone (e.g., when away from the house or when 
asleep). A low power mode module causes the electronic 
device, e.g., the remote handset of a cordless telephone, to 
remain in an extended low power STANDBY mode, or to 
extends the period of the periodic transition to a receive only 
STANDBY mode to check status registers at the base unit, 
at appropriate times. In one embodiment, a low power mode 
table contains entries defining periods of time during which 
the remote handset may transition between the low power 
STANDBY mode and the receive only STANDBY mode. 
The remote handset transitions to a fully powered transmit/ 
receive (TDD) ON mode, e.g., in response to an appropriate 
status condition, or in response to the activation of a 
particular button or sequence of buttons at the remote 
handset. The extended STANDBY mode may alternatively 
be activated in response to input from an external device 
such as a home security system indicating that the user of the 
cordless telephone is not willing or able to answering any 
incoming telephone calls. The extended STANDBY mode 
may also be entered upon determination by the cordless 
telephone that the telephone line is already in use by another 
extension (thereby rendering unlikely any receipt of a ring 
signal condition from the base unit). 

10 Claims, 5 Drawing Sheets 
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FIG. 5 
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EXTENDED POWER SAVINGS FOR 
ELECTRONIC DEVICES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to electronic devices, 
such as a cordless telephone. More particularly, it relates to 
any electronic device which reduces standby power to 
minimize power usage based on selective criteria. 

2. Background of Related Art 

A modern home typically contains many electronic 
devices, e.g., home entertainment equipment such as 
televisions, video cassette recorders (VCRs), digital video 
disk (DVD) players, compact disk (CD) players, cordless 
telephones, etc. 

As a particular example for the purpose of explanation, a 
modern home may contain a cordless telephone. A cordless 
telephone typically includes a cordless, remote handset, and 
an associated base unit or station. Typically, the base unit is 
powered by conventional AC current from a household 
electrical outlet and the remote handset operates using 
battery power. To recharge the battery in the remote handset, 
the remote handset is typically inserted into a cradle in the 
base station and recharging power (e.g., trickle power) is 
applied to the battery of the remote handset using the AC 
current of the base unit. Most users of cordless telephones, 
however, desire to keep the remote handset away from the 
base unit for extended periods of time, e.g., so that they may 
carry the remote handset with them as they move about their 
residence or other locale. 

When removed from the base unit, it is typically desirable 
for the user to have the remote handset ring as soon as 
possible or feasible after a ring signal is detected on the 
telephone line by the base unit. To accomplish this, the 
remote handset is required to be in an ON mode having 
continuous communication with the base unit. In this way, 
the remote handset can detect and receive the incoming ring 
signal as soon as it is first transmitted by the base unit. 

Another technique to conserve some battery power and 
thereby have the potential to extend the operational life of 
the remote handset between charges is to periodically 
power-down and power-up the remote handset. In this 
STANDBY mode, the remote handset is periodically 
powered-up at desired intervals to receive a status update 
from the base unit, then if not required to perform a 
particular task the remote handset will power back down. In 
this way, the remote handset will periodically enter the low 
power STANDBY mode and turn on the RF front end in a 
receive only mode to check if, e.g., an incoming call is being 
received by the base unit. If, e.g., an incoming ring signal is 
detected in the status update, the remote handset will fully 
power up and enter an ON mode. The remote handset will 
also enter the ON mode in response to the activation of a 
button or appropriate sequence of buttons on the remote 
handset or base unit. 

Thus, in the typical STANDBY mode, a remote handset 
must periodically communicate with the base unit, e.g. 
approximately every one (1) second or so, to receive a ring 
signal relating to an incoming telephone call, at least within 
a reasonable proximity to when the ring signal was origi- 
nally detected on the telephone line into the base unit. 
Moreover, the periodic communication helps the remote 
handset to maintain an aligned communication link with the 
base unit. 
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Much of the battery power in a typical remote handset is 
utilized by a radio frequency (RE 7 ) front end. The RF front 
end provides the radio communications between the base 
unit and the remote handset When the remote handset is in 

5 its ON mode, the RF front end will require a significant 
power drain from the battery in the remote handset, causing 
perhaps the shortest possible operational life between 
charges. Moreover, even though the STANDBY mode has 
the potential to extend the operational life of the remote 

10 handset significantly, the periodic powering of the RF front 
end still utilizes a significant amount of battery power. 

FIG. 1 illustrates a conventional single handset, cordless 
telephone capable of answering an incoming call on a 
telephone line. 

15 In particular, in FIG. 1, a cordless telephone 11 has a base 
unit 13 connected to a telephone company central office 15 
via a telephone line 17. The base unit 13 is connected to a 
conventional household AC power outlet 19 for providing 
power to the base unit 13. 

The base unit 13 further includes a base unit antenna 21 
for communication with a remote handset antenna 23 on a 
remote handset 25. The remote handset 25 includes a battery 
27 for providing power to the remote handset 25. The battery 

25 27 is rechargeable by the conventional household AC power 
outlet 19 by placing the remote handset 25, e.g., into an 
appropriate cradle in the base unit 13. 

When a ring signal is detected by the base unit 13 over the 
telephone line 17, the ring signal status is transmitted over 

30 the base unit antenna 21 to the handset antenna 23 for 
detection by the remote handset 25 to cause the remote 
handset 25 to ring and thereby indicate the presence of an 
incoming telephone call to the user. 
In an ON mode, the remote handset 25 is in continuous 

35 communication with the base unit 13, e.g., actively trans- 
mitting and/or receiving data and/or control information 
with the base unit 13. In a STANDBY mode, the commu- 
nications are periodic and receive only. In an OFF mode, the 
remote handset 25 is not in communications with the base 

40 unit 13 and is not able to detect and/or receive a ring signal 
from the base unit 13. 

In any event, the user must recharge the battery 27 in the 
remote handset 25 by returning the remote handset 25 to the 
cradle in the base unit 13 to allow the battery 27 to be 

45 recharged by the AC power from the outlet 19. This recharg- 
ing requirement necessarily requires connection of the 
remote handset to the base unit, and thus deprives the user 
of much of the flexibility and utility of a cordless telephone, 
at least while it is recharging. 

50 Accordingly, there exists a need for apparatus and tech- 
niques for minimizing power usage of home electronic 
equipment such as a cordless telephone, to either minimize 
power usage in general and, for battery powered devices, to 
maximize the operational time between charges. 

SUMMARY OF THE INVENTION 

In accordance with the principles of the present invention, 
a cordless telephone comprises a base station, a remote 

60 handset associated with and supported by the base station, 
and a low power mode module within the remote handset. 
The low power mode module causes the remote handset to 
maintain a standby condition during at least one predeter- 
mined time period. 

65 A method to reduce battery power usage in a remote 
handset of a cordless telephone when the remote handset is 
remote from its base unit in accordance with another aspect 
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of the present invention comprises maintaining the remote In particular, in FIG. 2, the cordless telephone 10 reduces 

handset in a standby mode for an extended period of time standby power needs to maximize the battery power of the 

during an occurrence of a predetermined time period. battery in the remote handset by maintaining the remote 

handset of the cordless telephone in an extended STANDBY 

BRIEF DESCRIPTION OF THE DRAWINGS 5 mode during certain time periods and/or upon the occur- 
rence of certain events during which the status of the base 

Features and advantages of the present invention will unit/remote handset communications will be known to 

become apparent to those skilled in the art from the follow- require fewer status checks, e.g., while another extension 

ing description with reference to the drawings, in which: telephone is already in use on the same telephone line, 

FIG. 1 illustrates a conventional cordless telephone oper- Q The cordless telephone 10 includes a base unit 12 and a 

a ting on a single telephone line. remote handset 24. The base unit 12 is connected to a 

FIG. 2 illustrates an exemplary cordless telephone having telephone company central office 14 via a telephone line 16. 

extended standby power reduction capability, in accordance Powcr 15 provided to the base unit 12 through a conventional 

with the principles of the present invention, to maximize the household AC power outlet 18. The base unit 12 of the 

battery power of the remote handset when the cordless 15 cor ^ te K le P hone t 10 t of the present invention ftirther 

4l ... otamtitiv j mcludes a base unit antenna 20 to support communications 

telephone is in a STANDBY mode, . , , , , , <v» ♦ u a * *>a 

v with a remote handset antenna 22 on a remote handset 24. 

FIG. 3 illustrates a more detailed block diagram of the ^ remote handset 24 of lhe CQrdless telephone 10 

cordless telephone of FIG, 2 having standby power reduc- includes a battery 26 to provide power to the remote handset 
tion to maximize the battery power of the remote handset, 2 4. The battery 26 is rechargeable through the conventional 
constructed in accordance with the present invention, 20 household AC power outlet 18 by placing the remote hand- 
wherein the remote handset periodically checks the status of set 24 mt0 a cradle in the base unit 12. Of course, the remote 
the base unit. handset 24 may be charged in other ways, e.g., by using a 
FIG. 4 is a table illustrating an exemplary low power charging module separate from the base unii 12, in aecor- 
extended STANDBY mode table of a cordless telephone of dance with the principles of the present invention. 
FIG. 1 or FIG. 2, constructed in accordance with the present 25 When a ring signal ig detected by the base unit 12 of the 
invention. cordless telephone 10 over the telephone line 16, an active 
FIG. 5 illustrates another exemplary embodiment of a ring signal status is transmitted to the remote handset 24 
cordless telephone having extended STANDBY power through the base unit antenna 20 and the handset antenna 22, 
reduction to maximize the available battery power of the to cause the remote handset 24 to ring, thereby indicating an 
remote handset, wherein the cordless telephone is connected 30 incoming telephone call to the remote user. In accordance 
to an external device to provide utilization information, in with the principles of the present invention, the ring signal 
accordance with the principles of the present invention. is transmitted continuously so the remote handset will 

receive it when in a receive only mode. The remote handset 

DETAILED DESCRIPTION OF ILLUSTRATIVE transitions to a time domain duplex (TDD) transmit/receive 



EMBODIMENTS 35 



mode and emits an audible ring signal. 



The present invention provides a cordless telephone and Ttk exemplary cordless telephone 10 further includes a 

method for reducing the power consumption of the battery l° w power mode module 30, and a low power mode table 38, 

in the remote handset of the cordless telephone by causing The low power mode module 30 is preferably a software 

the battery in the handset to enter an extended STANDBY 40 module which in operation causes the battery 26 in the 

mode or low power mode during predetermined time periods remote handset 24 to enter an extended STANDBY or other 

and/or upon the occurrence of predetermined events. The extended low power mode during certain time periods 

remote handset may synchronize status and/or control infor- and/or upon the occurrence of a predetermined event. In the 

mation with the base unit in coordination with the extended extended STANDBY mode, the remote handset 24 does not 

STANDBY mode. 45 periodically check the status of the base unit 12 as in an 

In a conventional cordless telephone, the remote handset ?therwise conventional STANDBY mode or does not check 

periodically powers up from a low power STANDBY mode ll as often * 

(e.g., a "sleep" mode) to a receive only STANDBY mode As illustrated in FIG. 2, the low power module 30 

(e.g., "sniff" mode), e.g., once every second, to quickly preferably controls the powering up of the RF front end 34 

receive status information from the base unit. Then, the 50 within the remote handset 24 

remote handset powers back to the STANDBY mode (i.e., FIG. 3 illustrates a more detailed block diagram of the 
radio frequency communications off) if further communica- cordless telephone of FIG. 2 having standby power reduc- 
tions with the base unit are not required. If, during the status tion to maximize the battery power of the remote handset, 
check, further communications are desired with the remote constructed in accordance with the present invention, 
handset, the remote handset will transition to from the 55 wherein the remote handset periodically checks the status of 
receive only STANDBY mode to a fully powered transmis- the base unit. 

sion and receive ON mode and perform the requested duties, In particular, as illustrated in FIG. 3, the remote handset 

e.g., ringing, opening a voice communication channel with 24 includes a controller 32 to control the overall functions of 

the telephone line interface of the base unit, and/or termi- the remote handset 24. The controller 32 may be any suitable 

nating a telephone call. 60 processor, e.g. a microprocessor, a digital signal processor 

FIG. 2 illustrates an exemplary cordless telephone, indi- (DSP), or a microcontroller, 

cated generally at 10, capable of minimizing the power The low power module 30 is preferably a software 

consumption of the battery in the remote handset by mini- module included either internal or external to the program 

mizing the necessity for the remote handset to enter the ON code of the controller 32, but is nevertheless preferably in 

mode from the STANDBY mode, referred to as an extended 65 communication with the controller 32. 

STANDBY mode, in accordance with the principles of the The remote handset 24 of the cordless telephone 10 

present invention. further includes an RF front end 34 which can be powered 
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up to an ON mode for RF communications with the base unit AWAY mode is armed by a user when leaving a residence, 

12, or powered down to a STANDBY mode, as depicted by An AWAY mode typically includes arming of various 

the figurative switch 36. motion detectors throughout the household. When armed in 

As illustrated in FIGS. 3 and 4, the low power mode table an AWAY mode - a home ?y s ? em VOtaaan mfor- 

38 is located in memory (e.g., non-volatile memory such as 5 m »*» l ° n0 «Jf **** * ! he h ° me ' In a «ordance 

Flash memory) and is accessible by the controller 32. ™ th P nncI f Ies of * e P«sent mvention SU ° h °° ? De 

iliL i i_ • *i_ . t % . *\ a * ii_ j* i j home information can be transmuted to and processed in a 

Although shown in the remote handset 24 m the disclosed bw mod£ mQdule {n an electronic devic F e t0 cause the 

embodiments, any or all portions of the low power mode elec £ onic device to enter a lower mode ( an 

table 38 and/or the low power module 30 may be located in ^ cxtcnded STANDBY mode) appropriate for when no one is 

the base unit 12. home. Moreover, when disarmed, the disarmed information 

Individual entries in the low power mode table 38 store can be transmitted to an processed in the low power mode 

the time periods and/or predetermined event parameters to "wake up" the electronic device and cause it to enter, e.g., 

upon which the remote handset 24 is to enter the extended a STANDBY mode. 

STANDBY mode in accordance with the principles of the Thus, given the exemplary embodiment of a cordless 

present invention. The individual entries containing the 15 telephone and armed with information regarding the status 

denning time periods and/or events can be programmed by of the users of a particular electronic device, prompt ringing 

the user using a keypad 40, and reviewed on an appropriate 0 f the remote handset 24 may be delayed to reduce power 

display 42. Alternatively, the individual entries can be usage when the users are not home to answer the remote 

preprogrammed by the telephone company and/or by the handset even if it did ring. 

manufacturer of the cordless telephone 10. 20 Furthermore, in accordance with the principles of the 

For instance, a particular entry in the low power module present invention, the low power mode module 30 can be 

30 can cause the low power mode module 30 to cause the programmed to reduce the frequency with which the remote 

remote handset 24 of the cordless telephone 10 to enter the handset 24 communicates with the base unit 12 without 

extended STANDBY mode during sleeping hours (e.g., 25 affecting the perceived utility of the cordless telephone 10. 

entry 402 in FIG. 4) or during working hours (e.g., entry 406 For instance, entries in the low power mode table 38 may 

in FIG. 4) when the cordless telephone 10 is generally not establish certain conditions during which slower ring signal 

in use. response can be tolerated, causing status checks with the 

fa A real time clock 44 provides the basis for monitoring base unit 12 > e *g> everv six ( 6 ) seconds, every thirty (30) 

^ actual time periods to cause the remote handset 24 to enter 30 seconds, every sixty (60) seconds, etc., instead of every one 

( the otherwise conventional STANDBY mode (e.g., with 1 CO second, for instance. 

'second power-ups to sniff mode), or to enter the ON mode In another example, the low power mode module 30 in 

jior to enter the extended STANDBY mode (e.g., low power accordance with the principles of the present invention can 

1 mode). cause the remote handset 24 of the cordless telephone 10 to 

|jj The low power mode module 30 of the remote handset 24 35 enter tne extended STANDBY mode when the telephone 

fcan cause the remote handset 24 to enter the extended hoe 16 is in an off-hook condition and the cordless telephone 

STANDBY mode for extended periods of time, e.g., a fixed 10 ilself is not m indicating that another telephone is 

'! amount of time such as seven (7) days, fourteen (14) days, usin 8 the ^ In mis case ' the extended STANDBY mode 

twenty-one (21) days, and/or a flexible amount of time based fc maintained unttt the end of the current telephone call (i.e., 

' on a predetermined event. Predetermined events can be 40 when the telephone line goes back on-hook), or upon 

[signaled from, e.g., a home security system. activation of any button on the remote handset 24. 

J When armed, a home security system is knowledgeable In ? ct another example, as illustrated in FIG. 5 the low 

about the probable status of the persons in the home. For P° wer modc m *M* 3 ° ™* CaUSC ^ rem0t ? 24of 

instance, common home alarm systems include "STAY", the cordless telephone 10 to enter the extended STANDBY 

"AWAY", and "INSTANT 1 or similar armed modes. 45 mode when an external device 46 in communication with the 

, . „ , , base unit 12 of the cordless telephone 10 mdicates, e.g., that 

When armed in a STAY mode, a typical home alarm * *i . . *u * i u f*u 

, , , " no one is presently home to answer the telephone even if the 

system arms perimeter alarms such as doors and windows, rcm ote handset 24 were to ring immediately. For instance, an 

but does not typicaUy arm motion detectors or other alarms exterQal deWce such as a home ^ cafl be ^ tQ 

which might be set of by a user moving about within the tQ ^ ^ ^ n q£ ^ cordless td hone 1Q ^ 

home. A typical STAY arming allows a slight delay before DQ Qne is at ho and ^ thefe fa thug Q0 necd tQ ri ^ 

he perimeter doors and windows are armed, to allow a user femote handset u ^ ^ therc ^ mus m ^ {Q { 

to program the mode and then to operate the doors, for • tfae rc[note handsct 24 

instance, when leaving for the office in the morning when T *u i_ j- ^. . T . . , 

_ ■ • V & In another embodiment, the external device 46 can be a 

others remain in the house. . , , . . 

m , . . . 55 telephone answering device which has been set by the user 
The INSTANT armed mode is similar to that of the STAY to allow immediate answering of an incoming telephone 
mode, but does not provide for any delay (e.g., 45 seconds call> answering the incoming telephone call with one 
to 1 minute) after programming the mode for the arming to (1) or no audible rmging by the remote handset 24 ^ mis 
take place. embodiment, a controller 48 within the base unit 12 deter- 
Either the STAY mode or the INSTANT mode can be 60 mines whether the external device 40 has been activated. If 
interpreted by a low power mode module to be an indication activated, the remote handset 24 enters the extended 
that the users of a particular electronic device are asleep (and STANDBY mode and remains in the extended STANDBY 
thus not in need of higher power modes with respect to the mode without transitioning to the otherwise conventional 
particular electronic equipment). STANDBY mode until allowed to do so by the events 

Another important mode with respect to the present 65 determined by the external device 46. 

invention is a mode indicating that the users of the home are In yet another embodiment, the low power mode module 

not at home. For instance, a mode commonly known as the 30 can cause the remote handset 24 of the cordless telephone 
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10 to enter the extended STANDBY mode wherein longer 
periods between periodic status checks are made with the 
base unit 12 at times when do activity on the telephone line 
16 (or any telephone on the same telephone line 16) has been 
detected over a predetermined time period. For instance, the 5 
remote handset 24 can be caused to check status once every 
one (1) second or so as determined by the particular 
application, when initially entered, and can be increased to 
check status for longer and longer periods, e.g., five (5) 
seconds, ten (10) seconds, thirty (30) seconds, etc., and even 10 
into the minutes and even hours between status checks with 
the base unit, as time passes. Thus, although an initial 
telephone call after a long period of inactivity may not be 
immediately rung at the remote handset, at least with respect 
to the first telephone call after a long period of non-use, great 15 
power savings will be gained in return. 

The cordless telephone 10 of the present invention is not 
limited to any particular embodiment or method of maxi- 
mizing the power of the battery 26 of the remote handset 24, 
e.g., during predetermined time periods and/or upon the 20 
occurrence of a predetermined event. While certain embodi- 
ments have been described having certain features, it is 
within the scope- of the present invention to, e.g., cease use 
of the extended STANDBY mode for a predetermined 
period of time after activity is reported, e.g., for five (5) 25 
minutes after a button on the remote handset 24 has been 
depressed. Furthermore, the present invention is equally 
applicable to other defined reductions in power requirements 
other than just a power down of an RF front end. For 
instance, power savings may be achieved within the prin- 30 
ciples of the present invention by turning a modem off 
during an extended STANDBY mode, and/or by placing an 
appropriate controller or other processor in its own sleep or 
other low power mode, etc. 

While the invention has been described with reference to 35 
the exemplary embodiments thereof, those skilled in the art 
will be able to make various modifications to the described 
embodiments of the invention without departing from the 
true spirit and scope of the invention. 

What is claimed is: 40 

1. A cordless telephone, comprising: 

a base station; 

a handset associated with said base station; and 
a low power mode module adapted to enable said handset 45 
to maintain an extended standby condition wherein a 
period of time between sniffs is extended; 
wherein said handset enters said extended standby con- 
dition in response to a signal from a security system. 



2. The cordless telephone according to claim 1, wherein: 
said low power mode module is located in said handset. 

3. The cordless telephone according to claim 1, wherein: 
said low power mode module is located in said base unit. 

4. The cordless telephone according to claim 1, wherein: 
said low power mode module is further adapted to main- 
tain said extended standby condition during at Least one 
predetermined event at said base station. 

5. The cordless telephone according to claim 4, wherein: 
said at least one predetermined event is an absence of a 

user of said cordless telephone as determined by said 
security system. 

6. A method to reduce battery power usage in a handset of 
a cordless telephone, said method comprising: 

extending a period of time between sniffs of said handset 
in an extended standby mode when a phone line 
servicing said cordless telephone is detected off-hook 
by another telephone device. 

7. The method to reduce battery power usage in a handset 
of a cordless telephone according to claim 6, further com- 
prising: 

maintaining said handset said extended standby mode 
during an occurrence of a predetermined event. 

8. The method to reduce battery power usage in a handset 
of a cordless telephone according to claim 7, wherein: 

said predetermined event is activation of a home security 
system. 

9. The method to reduce battery power usage in a handset 
of a cordless telephone according to claim 6, further com- 
prising: 

allowing said handset to return from said extended 
standby mode to a standby mode wherein said period of 
time between sniffs is shorter than when in said 
extended standby mode. 

10. A cordless telephone, comprising: 
a base station; 

a handset associated with said base station; and 
a low power mode module adapted to enable said handset 
to maintain an extended standby condition wherein a 
period of time between sniffs is extended; 
wherein said handset enters said extended standby con- 
dition in response to a detection of an off-hook condi- 
tion of another telephone using a same telephone line as 
said cordless telephone. 
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